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AUTHORS: Nazarov, V. M., Candidate of Technical SOV/6-58~11-2/15
Soiences, Prilepin, M. T.,, Candidate of Technical
Sciences, Genike, A. As, Mikhaylov, V. S.
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TITLE: Results of Field Tests of the Test Model of thelLarge Optical

Range Meter of the TsNIIGAiK (Rezul'taty polevykh ispytaniy
opytnogo obraztsa Bol'shogo svetodal 'nomera TaNIIGAiK)

PERIODICAL: Geodeziya i kartografiya, 1958, Nr 11, pp 12-15 (USSR)

ABSTRACT: The results of tentative tests of this range meter carriad
out in 1956 wera published in Geodeziya i kartografiya. In
1957 the design of the range meter was somewhat modified and
it was subsequently tested on the base net. The block scheme
of the range meter is given here. A quartz generator produces
high-frequency oscillations (10 Mcy.) which are mixed with
the oscillations from the second generator. The resulting
high-frequency oscillations are applied to a Kerr-cell after
being multiplied and amplified. These oscillations are used
as supporting oscillations for the phase-datecting. Two
frequency measuring methods were testeds One according to
the calibrated scale of the generator {(using calibration

Card 1/2 polnta), the othor with a conversion device. The soecond
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Results of Fleld Tests of the Teat Model of the Le~ge S0Y/6-58-11-2/15
Optical Range Meter of the TasNIIGALK

method was preferred, as it proved to be more simple, con-
venient, exact, and faster. The test runs were carried out
in the Clunmakays LolvALY on she Sarata base net from
September Y to Novemver 1, 1957. From the results presented
in this paper it is to be seen that this optical range meter
of the TsNIIGAiK complies with the requirements placed upon
big range meters. At present the design is somewhat altered
and the principal elestronic scheme is improved. It is
intended to reduce the weight and the gize of the device.
There are 2 figures, 2 tables, and 1 Soviet reference.
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AOTHORS: Larin, B. A., Candidate of Technical SOV/6-59-10-1/21
Sciences, Nazarov, V. M., candidate of
Technical Sciences, Cenike
Hikhaylov, V. S, Fel'dman, G. A.

A Large Optical Range Pinder of the Central Scientific
Research Institute of Geodesy, Aerial Surveying, and
Cartography

PEHIODIQ@L: Ceodeziya i kartografiya, 1959, Nr 10, pp 3-11 (USSH)

ABSTRACT: At the end of 1958, the PsNIICALiK (Central Scientific Research
Institute of Geodesy, Aerial Surveying, and Cartography) con-
structed a test model of a large optical range finder which is
intended for the measurement of distances of up to 25 km with
a relative error of 1 : 350,000, A.scheme of alternating modula-
tion frequency of light was used for the test model. Further,
two narrow frequency ranges with 30 megacycles each were used,
which were distant from each other by 800 megacycles approx-
imately., This scheme permits relioble frequency measurement
and precise determination of distances over 6-30 km. The block
diagram of the instrument is shown in figure 1, the instrument

Card 1/2 itgelf in figures 2 and 3. Its mode of operation and design
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A ‘Large Optical Range Finder of the Central Scientific SOV/6-59-10-1[§1
Research Institute of Geodesy, Aerial Surveying, and - .
Cartography

are then illustrated. Preliminary work and the course of
measurement on this instrument are described. The model wasg
tested in the open air near Moscow in March 1959 and near
Kirzhak town (vladimir oblast’) in May and June, 1959, The
results obtained are tabulated. Herefrom 1t follows that the
differences arising from the distances measured do not exceed
the root mean square error of the sides measured by the method
of triangulation. Tests have shown that the large optical
range finder guarantees great accuracy in linear surveying.
It is recommended to use the instrument for measuring the lime
of departure in triangulation and for measuring the sides of
polygonal traverses that are laid instead of the triangulation
of first order. There are 4 figures and 4 tables.
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AUTHORB1 G,niko, Ae Aoy Shevelev, A, P.
iITLE: The Telluronotorrgﬁd the Results of Its Examination by the

TeNTIGALK (Central Soientifio Research Institute of Qeodesy,
Aerial Surveying and Cartography)

PERIODICALs Geodeziys 1 kartografiya, 1960, Kr 1, pp 17-28 (USSR)

ABSTRACT: The present paper first desoribes the mode of operation of the
tellurometer developed by T';?' Uodli in the Union of South
‘Africa in 1957. It is a phase radar distance meter measuring

the phase difference at the beat frequency. It is pointed out

that the ‘principle of such a radar distance meter had already
been suggested in 1930 by L. I, Mandel'shtan and N, De Pa-
paleksi (Ref, Footnote p 19). This radar distance meter was L//
called inooherent phase distance meter. Its circuit diagram |
is shown and explained by figure 1. Then, the simplified dia-
gram of the tellurometer ig shown in figure 2, and the mnode
of operation, the pmeasuring method, and the evaluation of ob-
servation results, are described. In September 1959, the
TeRIIGALK (Contral Scientific Research Institute of Geodesy,

Card 1/2 Aerial Surveying and Cartography) acquired s tellurometer and
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SOV/6-60-1-3/1T
* The Tellurometer and the Results of Its Exanination by the TeFIIGAiK (Central
Scientific Research Institute of Geodesy, Aerisi Surveying and Cartography)

oxamined the instrigent. The examination conprised the determi-
nation of the comstaris of the instrument, and the measurement
of triangulation sides with a length of from 10 to 30 km. Be-
sidesy the measuring method was worked through for shorter V4
distancess The -esults of this examination are given. They shovw
that the adocuracy indicated by the firm-is attained in surveys
in inhabited ureas. In.such areas, the tellurometer is vell
cuited -for MyasuTing ‘the sides of the triangulation of 1st order.
Additionial exacinations should be carried out to judge the ap-
plicability of the tellurometer in woodless and mountainous °
regions as well as‘in regions with large uninterrupted water
gsurfacess There are 3 figures, 5 tadbles, and 1 Soviet reference.
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GENIKE, A.A.

Improvements and investigations of the tellurome
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3/270/63/000/003/004 /005
A0O1/A101
AUTHOR: Genike, A. A.
.;_‘_,_..—-—/——.
TITLE: The geodetio radio range finder of the BPIL (VRD) type

'PERIODICAL: Referativnyy zhurnal, Oeodeziys, no. 3, 1963, 35, abstract 3.52.220
("sb. ref. Tsentr. n.-i. in-t geod., aoros'yemki 1 kartogr.", 1962,
no. 27, 12 - 13) ) :

TEXT: In distinotion from tellurometers, in <he VRD radio range finder,
constructed by TsNIIOCALK, the voltege converter is made with semiconductor
triodes;  this made it possible to reduce the weight of the erergy supply unit

and to place it directly in the stetion. Additional filters are introduced into
the oscillographic unit o the key station. The cavlty resonator and the system

of thermal regulation have been chenged. The set of the VRD radio range finder - °
includes one key station and two drift ones. The range finder is energy supplied
from 12-v accumulator batteries of the 6CT -42 (6s7-42) type. The power consumed
by one station is 50 - 60 w. Five lines of 5 - 22.5 km long vore measured by an
experimental VRD device on the TgNIIOALK polygon; the same lines had been meas-

e e ®
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. : ' 5/270/63/000/003/004 /005
The geodetic radio range finder of... A001/A101 .

" ured earlier with a geodimeter. The maximum discrepancy betwesn the results of
- measuring a 22.5-km line with a geodimeter and a VRU instrument amounted to 15 cm.
In 1963 were manufactured five sets of VRD.

‘

V. Sinyesgina

[Abstracter's note: Complete translation]
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AML0089 30 " POOK BXPLOITATION s/
Genilke, A. A,

Geodetic phaso tellurometers (Geodozicheskiyo fazovy®ye radiodal'=
‘nomery*) Moscow, Gosgeoltekhizdat, 63, 0112 p, 4illus., biblie,
Errata slip inserted. 1,600 copies printed, (At head of title:
Glavnoyo upravleniye geodezii i kartografii gosudarstvennogo
geologicheskogo komiteta SSSR)

Series note: Moscow, Tsentral'ny*y nauchno-issledovatel'skiy

institut geodezii, aeros"yemki i kartografii. Trudy*, vyep. 164

TOPIC TAGS: surveying, radio surveying, radio range finding,
geodosy, tellurometer, radio range finder

PURPOSE AND COVERAGB: The book, claimed to be the first on the
subjoct, treats the theory of geodetic UHF phase-sensitive radio
range finders, the requirements imposed on the main units of the
instrument, problems and ocalculation procedure involved in range
moasurement, and possible further development of radio range

finding techniques, The book is intended for radio specialiste

ongn§/0d in the design and development of radio range finders,
“ard 3
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and also for a wide oircle of practicing geodeticists, scientifio
workers, and students in geodetio higher oducational institutions,

The author is sincerely grateful to TSNIIGALK staff menbers A. P.
Shevelov, S5, V, Markitesov, L, L., Bagryanskiy, N. N, Nezhdanov, and v
V. A. Pinayev for partioipating in the tests and investigations of
radio rango finders. He is also deeply grateful to Candidates of
. Tochnical Sciences I, I, BEntin, M., T. Prilepin, V, A. Velichko and-
engineer I, A, Bogdanov for many useful remarks, ) |

. TABLE OF CONTENS fabngg.d].

.~ Introduotion = - 3 -
Ch, I. Theory of operation of geodetic radio range finders (in-
. oludos a procedure for exoluding the influence of the underlying
‘ surface and eliminating ambiguities in the measured range) ~ - 8
i~ Ch, II. Some problems in radio wave propagation - - 44
‘ Ch. III. Faotors governing the choice of the main elements of a
radio range finder = = 38!
Ch, IV. Prooedure for measuring distanocos with radio range- finders
: , ; -

Card 2/3

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514720006-6"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514720006-6

- AML008930 . .
(inoludos cholico of most favorable topographic and meteorologioal
conditions) = - 67

Ch., V. Mothods for processing the measuremont results - - 87

Ch. VI. Error analysis in radio range measurements = - 97

Ch. VII, Some further improvement in geodetio radio range
finders = = 102 | :

Conolusion - = 109 i

Literature - =« 110 : ! |
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AUTHOR: LPTYIT Y v 23

evelopsent of electronic mothods of distance

PITLE: Current status of the d
measurements « "y

SOURCE! Guodeziya i kartografiys, no. b, 1965, 7-16

TOPIC TAGS! geodeay\yseogmphic instrument, electronic measurenent

g a brief review and evaluation of advances -|

type instruments made by geveral coun-.
bly of the International Union of Geodesy .~ = ..

and Geophysics, held in Berkeley, California, in 1963. 'The lList includes
eight instruments of Soviet and Soviet-bloc manufacture, which either were .{ .-

in the development stage or have been produced sincghti‘le’éqgémp_l-y”(@‘lg:_,,,"', :
ulated below), .~ T o T T - BN B

*| ABSTRACT: A recent Soviet article give
in geodimeter- and tellurometer-
trieg since the XIII General Assem
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L 58L5L-65 S L . ' .
gl [ ACCESSION Ni: AP5010588 ¢ 2

‘urements of distances up to 20—25 km by the use ot'_lg_éeraq. 2) develop~
ment of small gecdimeters for use in various kinds of topographic and

. geodetic engineering operations, which will make it possible to measure

. distances {rom 100 m to- 2 km in the daytime and up to 5 km at night with

. an error of not more than 1—2 cm (first models to be igsued in the "near
"future"); and 3) improvement of tellurometer-type inatruments through
better techniques of demounting and raising antennas (to a -
height of 25 m), replacement of cathode-ray tubes with more modern
‘registration gysterns, conversion from the 10-cm radio wavelength to a
‘3-cm range or shorter, exd more edmstive investigations of the effect of
-external physical conditions on the accuracy of tellurorneter measurements,
‘especially in second- to fourth-order surveys in steppes, deserts, and - .
‘across.botlies of water, -’ )

and its technical characteristics are contained in a paper by H, Kreysztof -
and D, Mieczyslaw in Przeglad geodezyjny (Poland), no, 4, 1065, 131-135, ..

Orig. art., hast 11 formulas,

% Complete deséription, with photographs.and schematics, of this instrument |
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AZAROV, A.L.; NENAROKOMOV, Yu.P.; GENIKE, 0.A.

Practice of planning crushing sections of XKrivoy Rog Basin
Mining and Ore Dressing Combines, Gor, shur, no,.5:58-62 My
163, (MIRA 16:5)

1, Vsesoyusznyy nauchno-iaaledovatel'akiy i proyektnyy institut
mokhanicheskoy obrabotki polezny‘.(h iskopayemykh, Leningrad.
(Krivoy Rog Basin--Crushing ‘gachinery)
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'~GENIKHOVICH, Lo

For an - incresse im the production of dyes. Prom. koop. 14'no.5112-
13My ‘60, (MIRA 13:12)

1. Glavnyy inshener arteli "Tekhnokraska,” Leningrad.
(Dyes and dyeing—Apparatus)
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L.
1.

GENTKHOVICH, M. I.
USSR (600)
Irrigation Faming

Simultanecus ridge planting and furrow opeming in irrigable fields, Mekh,
i elek. sel'khoz., no. 3, 1953, ’

9. Monthly List of Russian Accessions, Library of Congress, Apri} 1953, Uncl.
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BOLTINSKIY, V.MN.,ulmdenik; GEMIKHOVICH, M.l.; KOGAN, Ye,A.; NIKIPOHOV, P.TYe,
PLIGHKIN, A.A.; POLYAK, A.Ya,; SOLOVEYCHIK, A.G.; PILIPPOV, A.I.:
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AUTHOR: Berlyand, M, Ye.; Oniiad, R, I.; Genikhovich, Yo, L Loghidins, V. P.

TITLE: Contamination of the atmosphere by industrial vastes undsr anomalous -,
stratification conditions :

| SQURCE: Meteorologlye i gldrologiye, no. 8, 1563, 3-10

" TOPIC TAGS: eerosol, aerosol diffusion, atwospheric inversion, atmosphberic
] : contamination, temperature exchange coefficient i
i

ABSTRACT: The diffusion of light and heavy asrosols has ,péen investigated for l

the complex case of an anomalously s Aabove the level of the :
source and for certain related cases. The inversion layer is ctaracterizel. by

| weak vertical exchange; the exchange coefficient k, decreases sharply in tle .

§ ' iotercepting lsyer and increases farther aloft; in-pormal stratification k. -
; - increases to the top of the surface layer and remains constant ebove it, Ths

!

dependence of the exchange coefficient on height is complex and must be ds-

v termined mmerically. The distribution of the serosol concentration is es- E:
- sentially depsndent on the k, profile, When the inversion layer is considerably
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ACCESSION MR: AP3005675
higher than thy source, the influence of the layer at short distances is mt

great;, even if kp within the inversion layer is extremely snall, If the lcwer '

boundary of th: inversion layer approaches the level of the source, the intexr-
cepting effect increases svorecisbly, but con be detected only at a considers
able distance from the source., The anomalous stratification associated with
an inversion layer aloft does not alvays lead to & significint eahancement

of the surface ccncentration, If the source is sufficiently high ebove the
ground end the intercepting layer is sufficlently high above the source, &
relatively small intensification of the surface concentration occurs within -
a zone of several kilometers from the source, If the source is not high atove
the ground, ani an inversion layer is directly above it, the intercepting ef-
fect of the inversion layer will be highly significant; at sufficlently great
distances from the gource the surface concentration may increase by a factor
of more than 2, When the source is within or above the inversion layer, the
penatration of ths aerosol into the surface layer is slight, even at great
distances from the source, Oravitational settling must also be considered

in a study of the propegation of heavy aserosols, This prodlem is solved

~ numerically, In the absence of an inversion, ths surface concentration nesr

5 G S SRR N
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the source will be greater for a heavy aerosol than for a light asrosol. The
influence of an inversion sbove the source is less for the former. The dowm-
ward propagation of a heavy aerosol is not hindered by lower-lying inversions
to the seme extent as is the downwvard propagation of a light aerosol. Orig.
art. has: 12 formilas end L tables,

' ASSOCIATION: GOlavnaya geoﬂzicheakaya observatoriya (Main Geophysical Observas :

(J

atf !

SURMITTED: 00 . DATE ACQ: O06Bep63 ENCL: 00 |

. SUBCODE: AS NO REF S0V: 00k OTHER: 000 |
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Numnrical solution of the turhulent diffusion equa‘ion and
calculation of atmospheric pollution near industrisl
enterprises. Trudy GGO no.138:3-17 '63. (MIRA 17:2)
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Nimerical study of atmospheric diffusion under normal and anomalous
conditions of stratification, Trudy GGO no.158:22-31 '64.

Characteristic.. - tr- 4iffusion of heavy pollutants in the atmosphere.
Ibid,.s32-40 (MIRA 17:9)
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AUTHOR: ]_g;_u_gg._ﬁ._g (Doctor of phy-lco-mathenmtical ucimces); B4/
(._e_x_\_g gyg ch, 15, L.; Déi'yanovich, V, K. . :

TITLE: Some ti:aely problems in the investigation of at.moaphel ic diffusion

$JOURCE: _ngj,_ggtgg. Glavnaya geoflztcheakqg__g_huxy_gmm. 'nudy, no, 172, 1965.
Voprosy atmosfernoy diffuzii 4 ugryazneniyl vozdulrha (Problems of atmsphetic
diffunsion and contamination), 3-22 -

,TOPIC TAGS: ltmonphetlc diffusion, atmospheric contamination, air pollution
2,55

- ABSTRACT: This is a summary of fm timely ptoblem involved in the investigation
of industrial contaminatfon of the atmosphere, 1t 18 a further development of the
work published by M, Ye, Berlyand and others, especially in Tr., GGU, No, 138,

1963 and No, 158, 1964, This paper presents an analysis in general form of the
“equation of" stationuty diffusion, taking into account wind direction fluctuatiorms
and the effect of averaging of concentrations. On the basls of the results of
aumerical solutfon of the diffusion equation, an analysis is made of the influence
of the vertical distribution of the coefficients of the.equatilon on its solution,
It is shown und-er what conditions the vertical distribution of temperature, wind
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} "|‘and the exchange coefficient exert.an appreciable influence on the atmospheric

i diffusion of impurities, When the frequency of certain conditions fis relatively 7
grest they should be taken into accoumt in the planning of installations which

discharge harmful substances into the atmosphere. When such anomalous conditfions .
occur, the installations should reduce the cutput of harmful substances or shut ‘-
down ertirely, A special part of the psper analyzes the diffusion of an impucrity -
in an ares of hilly relief and gives the results of numerical cocputations for P
sloping relief forms, As an exsmple, the authors cite the case of & point source ;
vith H > 50 m oituated at varicus sites relstive to a hill 50 m high. It is X, e
shown, for exsmple, that the maximum surface concentration when the source 18 on !
o the top of the hill is not less than the maximum surface concentration in the

case of diffusion over a flat surface. The article concludes with calculations . I
of the initial rise and heating of the impurity and a numerical solution of this P

i problen is given. This paper and earlier studies served as the basis for drawing
{ up the "Interim Method for Cosputetions of Atmospheric Scattering of Wastes (Sols
| and Sulfur Compounds) from the Stacks of Electric Power St:ations", Details L
| concerning this technical documeat are given {n the same collection of articles, :
r Orig, art, has: 54 formulae and 3 figures. _ .

|

|

|

o |
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AUTHOR: Genikhovich, Ye, L.; Gracheva, V, Py e
e e § G AIH |

TITLE: Analysis of the dispersion of horizontal fluctuations in vind direction

SOURCE: Leningrad, Glavnaya geofizicheskaya observatoriya, Trudy, no. 172, 1965,
Voprosy atmosfernoy diffuzii i zagryazneniya vozdukha (Problems of atmospheric
diffusion and contamination), 42-47

TOPIC TAGS: rind, ;hul direction, wind fluctuation
. ')""‘"5
ABSTRACT: 1In an analysis of continuous records of meteorological elements (such as
wind direction or wind velocity), it is necessary to consider the mean values of
these elements for short intervals and later analyze these values for some quite
long period, In such a process, both the very small and very large frequencies
are cut off from the frequency spectrum, This paper is an analysis of the depend-
ence of the dispersion of meteorological values on the internal and external
igveraging intervals on the basis of theoretical considerations, The avengtng; .
iethod used by F, B, Smith (J, Royj.met, soc., Vol, 88, 376, 1962, 177) is sum-
marized and applied by the authors: the work of J, Ogurs (J. meteorol, 14, 1937,
9-17) in this Field is also taken into account, The rasults obtained are in gene
ceorrsl fgemnc with an earlier phper by V., P. Cracheva and V. P, Lozhkina on the
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stability of wind direction in the surface layer of the atmosphere (Tr., GGO, No, !
158, 1964), For example, in Fig., 1 of the Enclosure, the value of the parameter

a T/uf, characterizing atmospheric stability in the lower layer of the atmosphere,
has been plotted along the x-axis and the mean value of ¢ (dispersion) for the
summer or winter season has been plotted (in degrees) along the y-axig for a 20-
minute averaging period, With an increase of instability when A& T/uf > 0 (tem-
perature decrease with height) the values of 0° increase in summer from 2 to 25°,
whereas in winter they are almost constant and equal to 3-5°, When there 18 an
inversion (4 'l'lt.x2 < 0) in both winter and summer the average values of ¢ change
insignificantly, approximately from 6-7 to 2-3%; the winter and summer values of
¢~ are almost equal, in contrast to unstable states when ¢* in summer is several
times greater than the winter values. The figures alongside the vertical lines ded
note the number of 2Q-minute periods used in constructing the curve_ for each inter
val of values 4 T/uf; the length of the vertical lines is a measure:of the scat-
tering of individual ¢~ values from their mean value for the considered (winter
or surmer) seasons, With an increase in wind velocity to approximately 5-6 m/sec
the 0° values for all A T usually decrease, except in the case of winter inver-
sions, With an increase of wind velocity above 6 m/sec, 0 in both winter and
summer changes very little (about 2°), except in unstable weather in summer when
mean 0°= 3,5° Fig, 2 of the Enclosure shows the dependence of O~ in summer,
&ﬁrw for 2-hour time intervals, on the averaging period for different

o - it e i S & A ot A At S e
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|

Eatabnity conditions, 1t is shown that with a change in the external averaging
‘period from 20 to 40 minutes the values of ¢ increase by 20% on the average under
|unstable conditions and by 35% under stable conditions; with a change in the averae
ging period from 40 to 60 min, the values increase by 15 and 25%, respectively,
Orig. art, hass 11 formulas, 3 figures and 1 table, '
ASSOCIATION: Glavnaya geofizicheskaya observatoriysa, Lenlmtdd (H!_ig_c_c_ggky_&ll—-
Observatory) U, 55
SUBNITTED; 00 ¥O REF BOV: 003 sUB CODE: B8
oTmR; 003 gacLy 0
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Dependence of & on stability: 1) 20-minute averaging period, summer
data; 2) ssme, winter data; 3) A0-minute averaging period, summr data,

Cord 8/6 . ... . -

gheet 2 of 2
Figure 1,
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Onikul, R, T, Wiz
[FR ]

velocity on the atmospherie diffusion of radioactive pollutants ,</
or B

- ],
SOURCE Nauchnaya konferentsiya pq_ygdgrqoymme:qq:olog;;,,fqbginsf?
1964, RdaloaﬁETVE}}EMIiBf65§“JQEiﬁosfere 1 1kh 1spol'zovaniye v

meteorologiy (Radioactive isotopes in the atmosphere and their use 1in:
meteorology); doklady konfetgntsii. Moscow, Atomizdat, 1965, 380-39)

"|TOPIC TAGS: nuc;ggg»ge;gggg

Juc 128’oq
boundary layerw(ntmospheric bduhdary layer, micrometeorology, radio-
active falloyt M

lence, wingd velocity

8 of conditiong -
of turbulent exchange Prevailing in the surface boundary layer of the !
atmosphere, The present Paper discusgeg the 1napp11cab111ty of thig E
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O

model to many existing and planned point sources and to problems of i
radioactive fallout} it presents a quantitative analysis of the effects
of lapse rates, wind velocity, turbulent exchange, and other factors ‘
and a mathematical model which reflects them as they actually occur i
8 formulas and 5 i

in the thicker boundary layer. Orig. art, hast

figures, (ER]
ASSOCIATIONt none
SUBMITTED: 28Apr65 ENCL: 00 SUB CODEt ES, NP
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~ AUTHOR: Bayand, M Ye, (Doctnrd‘phymw-mﬂmmcalmcnm)ﬁgﬂm! Ye I;itdon @b,

ORG: none

TITLE: Theory of the relationship of atmospheric aerosol concentrations
o thelr “low on horizontal platesn

‘185, 196C€, Voprosy atmosfernoy diffuzid 1 Zagryazneniya vozdukha (Pro-
iblems of atmospheric diffusion and air poilution), 3-1y

i Qia
;TOPIC TAGS: micrometeorology, aﬁmoaphs:ichollution, atmospheric
diffusion, aeros ol, ; » meteorological

computer r AfrSak Jrapoac cowiud‘w p ;Dw\f,u'+c~ ccinwiqﬂt'c». p a’u {i.’ow

'SOQURCL; Leningrad, Glavnaya geofizicheskaya observatoriya, Trudyz no,

ABSTRACT:Resulte are presented of studies of the theory defining

thae Gettling of aerosols from the atmosphere oato horizon~
tal collacting pll{el. the relntionahip between the anounts.
of pollutants collected on the Plates and the actual pol- °, —
lutant concentration at the level of plate lnntnllations, '1
the effects of Plate dinensions and meteorological factors,
etc, These Plates Usually have dimenstons of scaveral :

UDC:none
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tenths of a meter, are installed one to several metere

above the ground surface, are coated with an adheaive, and
a4ro asssumed to be absolutely absorbent, During an inflow

of air, the aerosol particle diatribution is disrupted, re-
sulting in differences in pollutant concentrations on the
plates and in the surrounding medium. Equations are derived
to express the process of turbulent diffusion of aerosols
above a plate; the fields of motion velocity and the ex-
change coefficients are taken ioto account,

The parabolic equation of turbulent diffusion of the
aerosol was converted to a difference equation and solved
numerically on a Ural-4 computer, This computer permittad
storage of up to 400 points along x in a single layer,

i.e., up to 400 values of the solution could be stored for
fixed x, The computations vere carried out for different
values of the input quantities V (vind speed of inflovwing
air), K (the turbulence coefficient in the inflowing air),
v, (the gravitational rate of aerosol settling), and L
(plate length). The results indicated that turbulent
aerosol flows have comparatively 1licttle dependence on ‘ -
chasges in vy 1a ithe 0=0,1 n/sec range,

; Card 2/
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The formulas derived permit estimation of the depend=-
ence of a vertical acrosol flow on plate dimensions and
metecorological conditions, as characterized by values of

. the wind velocity and the exchange coefficient at the level
of the plate, The dependence of the ratio of vertical
aerosol flows to their concentrations at the height at
which the plate ie installed was established. The values
obtained here are conasiderably lower than those of the
simplest case, in which the flow around the plate is not
considered, the horizontal component of the wind velocity
u and the exchange coefficient k are not height dependent,
and the vertical component w coincides with the gravita-
tional rate of aerosol settling, Orig. art, has: 3 figures
and 27 formulas,

[WA-50; CBE No. 14]
. {E0
SUB CODE: Oy/ SUBM:DATE: none/ ORIG REF: 008/ OTH REF: 001
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Combine an economy of lubricants with a reduced wear of parts.
Rech.transp. 21 no.11:53-54 N 1'62. (MIRA 15:11)
(Lubrication and lubricants)
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TACC NR: AP6026349 (AN) SUURCE CODE:  UR/0310/66/000/004/0033/0034 |
| AUTHOR: _Gonin, A. (Candidate of technical sciences) 27 ]
' TS s

ORG: None " (7

. )
ITLE: Conditions for an uninterrupted use of lubricants in dicgel ungines ¥
SOURCE: Rechnoy transport, no. 4, 1966, 335-34

MARINE Foc 8,
T0PIC TAGS: ,diesel engine, lubrication, lubricating oil, lubricant viscosity /

M12V lubricating oil L ”;'

ABSTRACT: Tho_maintenance and operation of lubricating oil systems in marine diesel en=
gines are discussed. Clarification of o0il by running it periodically or continuously
through a centrifuge is recommended. Centrifuges of automobilo type can also be used for
clarifying oil on river motor-ships. In addition, lubricating oils must periodically be
vested for contents of fuel residue and water. Kor this purpose the motor-ships must be
t equipped with laboratories. In goneral, a 4-pct contont of fuel oil in lubricating oils
can bo admitted. This content can be tegted by measuring viscosity. For instance, at
4—-pct fuel content the viscosity of i112V'1lubricating oil is lowered to 9.5 centistokzes at
100 C. The flash pointYof this lubricating oil with a 4~pct fuel content is about 200 C.
The presence of water in lubricating oil is briefly discussed. In reilway practice only
traces of water (0.05%)are permitted. According to LIVT a water content of 0.4 pct can | __
be admitted in oils used for marine power plants. The lubricating oil can be tested for
water by using magnesium sulphate.
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AUTHORS: Genin, A, (Candidate of technical sclences); Gendol', s, (Engineor)
A LA AR .

TITLE: Application of truck centrifuges for oil clﬂaning‘on motor shing V&

SOURCE s Rechnoy transport, no, 9, 19C4, 5455

TOFIC TAGS: marine onirine, centrifuge, oil, contrifupo suparation/ 6 ChRP 25/,

: marine anging, Shkoda rarine enzine, 18D marine engine, Di: 30/50 marine enine,
11 Bukau Vol'f marine enging :

ABSTRAC?: The application of hydraulically driven truek contrifuses fap ol
cleaning on motor ships i3 discussed, The centrifusze work

© as follow: (see Fip,
1 on the Enclosures): oi1 enters throurh the contrifu o raotor, rasges throuzh

tubos (2) and nozzleg (4), causing the rotop (2) to turn, uns taen leaves :irough
the charnel {1), Contrifural forces <oposit mechanical Lipurities on the 2nside
of the rotor. Standard rodelg oporate at an inlet proessure of 3-5 kg/er gt
6600~70C0 T.Pule, and process 600-200 liter/nr, The applications of the contr:-
fuze in hydraulie elreuits with two-cection o1l purps {marineg enzines ﬂuknu-Vol'f,
6 ChRP 25/34), sinzle~stage o1l pumps (marino engines Shkoca, 18D, DR 30/50,
auxiliary on:’lnes), and autonorious oil pumpe, are shown in Figs. 2, 3, and 4
Cord 1/6 |
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respectively (on the Enclosures) and are solf-explanatory, Orig,

figures, art, has: 4

ASSOCIATION: none
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0

L 1905065

ACCESSION NR: AP5001392 ENCLUSURE: Q1

T

Fig, 1, Cperating principle of the
hydraulically driven
centrifyge.

)
.
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|

- L 19050-65
é ACCESSION NRt AP5001392 ENCLOSURE: 02
i

')

Fig. 2, Connection to a hydraulic circuit with a two-stage 0il pump:
1l . engine; 2 ~ circulation tank; 3 ~ blued-off section and
3 4 - delivery cection of oil pump; 5 - filter; 6 - ofl cooler;
K | 7 « centrifuge; £ - throttling, and 9 -, 10 -,
. 11 - shutoff valves,
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ACCESSION [R: AP5001392 ENCLOGURE:s 03

.
L e e

" Fig. 3, Conmoction te a hydrzulice eircuit with a single-stane oil pump:
1 -~ ennine; 2 - o0il accumulateor; 3 - enpiro oll pump; 4 - ilter,
5 -~ coolar; G - centrifure; 7 - throttlin: and ? - shxtof‘l‘ valvas;
~~ axistinp and —-- aiditi-nal plumb1n~
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L 19050-65 ) ,
ACCESSION NR: AP5001392 : - ENCLOSURE: 04

Fig. 4. Connoctiorn te a circuit with an autonomous oil nump:
o 1 - engine; 0 - accumulator; 3 - enzine oll pump;
L - £31tery 5 - coolar; 6 - contrifugo; 7 - autororous
oil mums, '
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GENIN, A., kand,tekhn,nauk; GENDEL', S,, inuh,
Use of motor-vehicle and tractor centrifuges for o3l

purification on motor ships., Rech.transp. 27 no.9:
54-55 8 164, (MIHA 1931)
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ZOLLEROV, L.K.; GUS®V,L.M., knndidat tekhnicheskikh nauk, retsenzent;
GRIBANOV, V.I., kandidat tekhnicheskikh nauk, retsenzent; IN,
A.B., kandidat tekhnicheskikh nauk, redaktor; POL'SKAYA, 8%’7’”
EeEhnichukiy redaktor

[Gas engine installations] Gasomotornye ustanovki. Moskva, Gos.
nauchno-tekhn. igd-vo mashinostroit, 1it-ry, 1951, 238 p.
{Producers) (MLRA 9:8)
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L NIN )b
OBNIN, A.B,; ARNOL'D, L.V., roduaktor; VOLCHOK, K.M.,

KHANDOV, Z.A.:
takhnh’%‘iﬂ‘yj‘i’a’ﬁﬁor

[‘Gas powered marine enginea] Sudovye gasoeilovye ustanovki. Moskva,
Ird-vo Ministerstva rechnogo flota SS3R, 1951, 370 p. Ellcroflh]

(Marine engines) MLRA 10:2)
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- x

ﬁENIN. ly&nidat tekhnicheskikh nauk.

Using gas fuel i the river fleet. Rech.transp, 16 no.2:15-16 ¥ 157
(MLRA 10:3)

(Marine engimes)
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N

GENIN, A.B.

ooV

Experience in produciné fuel gas from fuel oil. Gaz.prom. &
n0.9:19-21 S '59, (MIRA 12:11)
(Gas as fuel) (Petroleum products)
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- GENIN, A.B,, kand. tekhn. nauk

Use of natural gas in shipbuilding and ship repairs. Sudostroeni
25 no.10:38-39 0 ‘59, (MIRA 13:2) °
(Gas, Natural) (Shipbuilding--Supplies)
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5/128/60/000/010/005/016/xx
A033/A133

AUTHOR: Genin, A. B.
TITLE: On the problem of burning solid fuel in cupolas

PERIODICAL: Liteynoye proizvodstvo, no. 10, 1960, 7 - 8

TEXT1 The author comments on the thermal and metallurgical processes
in cupolas operating on solid fuel and points out that the intensity of the
combustion process depends on the composition and properties of the solid
fuel and on the blast conditions. N. G. Girshovich [Ref. 1+ Liteynoye
proizvodstvo, no. 1, 1952] in his article emphasizés that the fuel combus-
tion in the cupolia is a laminar combustion process. Therefore, in cupolas,
as in gas generators, it is necessary to distinguish two zones: the oxidiz-
ing and the reducing zone. The author criticizes the conception of L. M.
Mariyenbakh and Yu. S. Sukharchuk [ﬁef. 4: "Liteynoye proizvodstvo", no. 7,
19515 that special regularities could be applied to the fuel combustion pro-
cess in cupolas and cites the opinion, still prevailing nowadays, that a
low porosity and reactivity of smelting fuel is the prerequisite tfor an in- ~—
crease of the pig iron overheating temperature and thermal efficiency of

Card 1/3
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$/128/60/000/010/005/016/xx
On the problem of burning solid fuel in... A023/A133

cupolas [Ref. 5¢ I. I. Nizhnikov, L. M. Shteyn. "Liteynoye delo", no. 4,
1941; Ref. 6: M. Mariyenbakh. 0 standarte na liteynyy koks (On the foundry
coke standard). "Vestnik inzhenerov i tekhnikov", no. 3, 1947]. This
opinion is based on the following: during the reaction of carbon with oxygen
only COz originates, a part of which, depending on the conditions, is re-
duced to CO. It has been established, however [Ref. 2: A. S. Predvoditelev,
L. G. Khitrin et al. Goreniye ugleroda (Carbon combustion) 1949] that the
reaction products in the oxygen zone are gimultaneously CO and CO,. The
author criticizes the fact that investigations of the coke combustion pro-
cess in the cupola were carried out under laboratory conditions only. Com-
menting again on the work of Mariyenbakh and Sukharchuk [Ref. 4] he criti-
cizes that no data on the heat and metallurgical process were presented by
the authors, nor did they elucidate the effects of the physical-chenical
peculiarities of the cupola process on the regularities of the coke combus-
tion in the bed charge, while the collected gas samples taken near the cu-
pola lining cannot be considered as representative for the whole cross sec-
tion. The author of this article emphasizes the interrslation between the
cupola diameter and the average dimension of the coke lumps which, during
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5/128/60/000/010/005/016/xx

On the problem of burning solid fuel in... A033/A133
many years of foundry practice, has been established as follows:
cupola diameter, mm . . . 250% 600 610 760 800*
coke lump dimensions, mm 30-50 80-120 50 63 30-50

70-90
cupola diameter, mm . . . 910 1070 1220 1370 1680 1830
coke lump diameter, mm . as 100 112 125 137 150

*Dimensions of experimental cupolas

bloreover, the author regrets that, besides modern and advanced theories of
the cupola process, also the wrong opinions of Ye. Pivovarskiy [Bef. 8: Vy-
sokokachestvennyy chugun i fiziko-metallurgicheskiye osnovy yego izgotov-
leniya (High-grade pig iron and the physical-chemical principles of its
production), 1952] are still propagated. Concluding, the author states -——
that a high CO-content in the waste gas is a characteristic feature of a
high temperature in the bed charge [gef. {]. There are 9 Soviet-bloc ref-
erences,

Card 3/5
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GENIN, ALH,

Optimel ratio of air flzs end ke consumpbion a rupaian,
Iit, prefav, nn,llib K 'hi, (RN I1R08)
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Bagic characteriastics of the combustion of solid fuel ina
cupola furnace, Trudy LIVT no,73:46-51 '64.
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GENIN, A.B., kand, tekhn. nauk; GENDEL', S.G., inazh,

Charts for the connection of separators to the lubricating
system of marine power plants, Trudy LIVT no.72:18-21 164,
(MIRA 18:10)
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SISAKYAN, N.M. (Moskva); GAZENKO, 0.G. (Moskva); GaElIN, AJH._(Moskva)

Some problems of space biology. 2Zhur. ob. biol, 22 no,5:325-332
8-0 161, (MIRA 14:9)
(SPACE BIOLOGY)
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VOLXTKIY, Yu.M.; YAZDOVSKIY, V.I.; G/NIM, A.M.; VASIL'WEY, F.V.;
GYURDZHIAN, A.A.; GUACVSKIY, N.M.; GORBOV, F.D.; SZRTAFIL,
A.D.; BELAY, V.Ye.; BAYEVSKIY, R.l!,; ALTUKEOV, G.V.;
KOPANEV, V.I.; KAS'YAN, I.I.; YEGOHOV, A,D.; SIL'VESIROV,
M.M.; SINFURA, S.F.; TERENT'YEV, V.G.; KRYLOV, Yu.V.; FOMIN,
A.G.; USHAKOV, A.S.; DEGTYAREV, V.A.; VOLOVICH, V.G.;
STEPANTSOV, V.I,; EYASHIKOV, V,I.; YAZDOVSKIY, V.I,; FASHIN,
P.S., tekhn, red,

[Firat cpace flights of man; the scientific results of the
redicobiological research conducted during the orbital
flights of tho spaceships "Vostok" and "Vostok-2"]Pervye
koamicheckie polety cheloveka; nauchny rozul'taty mediko-
biologicheskikh issledovanii, provedennykh vo vreria orbi-
tnl'nykh poletov korablei-sputnikov "Voatok" i "Vostok-2,"
Monkva, I,d-vo Akad. nouk SSSR, 1962, 202 p, (MI:A 15:11)
(SPACE MEDICINE)  (SPACE FLICHT '111.&1]!1)!65
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SISAKYAN, N.M.; GAZENKD, 0.G.; GENIN, A.M. _

Problems of space biology. Probl.kosm.blol. 1117-26 162,
(MIRA 15112)

(SPACE BIOLOGY)
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BALAKHOVSKIY, I.S.3 GAZENXO, 0.G.; GYURDZHIAN, A.A.: GENIN A.M,;
KOTOVSKAYA, A.R.; SERYAPIN, A.D.; YAZDOVSKIY, V,T,

Results of investigations in an artificial satellite, Probl,

kosm,biol. 12359-370 '62, (MIRA 15:12)

'(SPACE PLIGHT~-PHYSIOLOGICAL EFFECT)
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)
SISAKEAN, N.H. [Sisakyan, N.M.]; GAZENKO, 0.G.; GHENIN, A.M. [Genin, A.M.]

Some problems of cosmic biology. Analele biol 16 no,2:3-11
Mr-Ap '&o
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e
gwwr blologicheskikh nauk; GUROVSKIY, N., kand.med.nauk

Why fighter pilots became the first astronauts? Av.i kosm, 44
no.2:39%-41 162, (MIRA 1533)
(Astronauts)
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GAZENKO, O., doktor biologicheskikh nauks GENIN, AJ, doktor biologicheskikh
nauk; YAZDOVSKIY, V., doktor med.nauk o

Physiological studies on "Vostok=2." Av.1 kosm. 45 no.7:29-
34 '62. (MIRA 15:8)
(Space perception)
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GENIN, Abram kKolseyevich; GUROVSKIY, Kikolay Nikolayevich;
YEMEL'YANOV, Mikhail Dmitriyevich; SAKSCLOV, Pavel
Petrovich; YAZDOVSKIY, Vladimir Ivenovich; NEYMAN, M,I.,
ol . DAYy fu) ., tekhn, red.

[tian in space] Chelovek v kosmose. Moskva, Medgiz, 1963.
159 p. (MIRA 1733)
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VOLYNKIN, Yu.M.; YAZDOVSKIY, V.I., prof.; GENIN, A.M.; GAZERKO,
0.G.; GUROVSKIY, N.N.; YEMEL'YANOV, M.D.; MIKHAYLOVSKIY,
G.P.; GORBOV, F.D.; SERYAPIN, A.D.; BAYEVSKIY, R.M.;
ALTUKI'OV, G.V.; KOPANEV, V.I.; KAS'YAN, I.I.; MYASNIKOV,
V.1.; TERENT'YEV, V,G.; BRYANOV, I.I.; FEDOROV, Ye.A.;
FOMIN, V.S.; ARUTYUNOV, G.A.; ANTIFOV, V.V.; KOTOVCKAYA,
A.R.; KAKURIN, L.I.; TSELIKIN, Ye.Yeo.,; USHAKOV, A.S.;
VOLOVICH, V.G.; SAKSONOV, P.P.; YEGOROV, A.D.; NEUMYVAKIN,
1.P.; TALAPIK, V,F.; SISAKYAN, N.M., akademik, red.;
KOLPAKOVA, Ye.A., red.izd-va; ASTAF'YEVA, G.A., tekhn.red.

[First group space flight; scientific results of medical
‘and biological studies carried out during the group orbital
£14ght of manned satellites "Vostok-3" and "Vostok-4]
Pervyi. gruppovol kosmicheskii polet; nauchnye rezul'taty
mediko-biologicheskikh issledovanii, provedennykh vo vremia
gruppovogo orbital'nogo poleta korablei-sputnikov "Vostok-3"
i "Voskot-4." Moskva, Izd-vo "Nauka," 1964. 153 p.
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[Second group space flight and some results of the Soviet
astronauts' flights on "Vostok" ships; scientific results of
medical and biological research conducted during the second
group space flight] Vtoroi gruppovol kosmicheskii polet i neko-
torye itogi poletov sovetskikh kosmonaviov na korabliakh
"Vostok"; nauchnye rezul'taty medikobiologicheskikh issledovanii,
provedennykh vo vremia vtorogo gruppovogo kosrmicheskogo poleta,
Mogkva, Nauka, 1965. 277 p. (MIih 18:6)
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AUTHOR: Genin, A. M.

TITLE: \. Some principles of formulation of artificial environment in spaceship
cabins

- - ——— o —

SOURCE: AN SSSR. Otdeleniye biolopicheskikh nauk. Problemy® kosmicheskoy biologii,
Ve 3, 1964, 59-65 : i
TOPIC TAGS: manned space flight, closed ecological system, respiration, cabin |
. pressure, life support, oxygen

ABSTRACT: Artificial environments f{or long-duration space flights chould be based
on the lower limits of permissible partinl pressure of oxygen in pulmonary air and
the permissible concentration of certain harmful admixtures, The limit of minimal
barometric preasure can be cstabliched by retention of normal partial pressure of
| oxygen, C0p, ond humidity in alveolar air. However, a pure oxygen medium may .
1 affect the pressurec on the middle ear. Direct experimental research on the effect |
of prolonged, low barometric pressure (while maintaining sca level partial pressure -
" of oxygen) has been performed in the Soviet Union. These experimonts have shown .
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that the lowor limit of physiological tolerance to lowered barometric pressure
i doeu not lie above the limit determined by preservation of normal partial preasure
., of oxygen and CO» in alveolar air. However, these findings cannot be regarded nai
 final. Difficulties arise from the fact that the presence of human beings for ,
{, prolonged periods of time in a spacoship cabin, even under optimum conditions, is

i
i
i
!

not a neutral factor. Consequently, it is not.out of place to examine the ques-
{{ tion of varying certain parameters of the artificial medium in order .to produce an
active stimulating effect on the central nervous system and the psychological cone
i{ dition of man., There is another problem related to the fact that, after the pro- :
{| longed stay in an artifical environment, man should not be subjected to' too great
! & strain in readjusting to a normal earth environment., It may therefore be nec- |
!l escary to strive not for a neutral environment but for an active environment ‘
‘! which will affect man's organism in such a way as to enable him to withstand the :
" transition to a normal environment more easily. The choice of a life support sya-
; tem depcnds primarily on the duration of the flight, The longer the flight, the |
-more necessary it bocomes to institute cycles of regeneration of various waste !
'} products of human motabolism. For prolonged flights it geems practical to utilize
“‘T,regeneration of oxygen, COp, water, and partial or full regeneration of food prode

{ucta in 1ife oupport systems. . For short flights (10 to 15 days), it is more prac- "

| tical to carry supplies of oxygen, absorbenta of C02 and harmful admixtures,

(T -7 e - ' SN

'
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' were based on carried cupplies. The uce of highly active chemicals from which
. oxygen could be extracted without additional expenditures of encrgy and which were
,used for absorption of COp and partial abgorption of humidity and harmful admix-
tures made this system highly rcliable and very advantageous in comparigon with
other methods of carrying supplies of oxygen and abcorbents. For flights of inter~
mediate duration a water regeneration cycle must be introduced. The regeneration
of oxygen from CO» and metabolic water prescnts congiderable technical difficul- @
ties, although in theory this question can be solved on the bavis of physicochem- .
i dical and biological methods. The introduction of an oxygen-regencration cycle will'
i permit {lights of very long duration. However, the autonomic exictence of man in '|
a spaceship in flights of undetermined duration can be achieved only when all com-w
i
|

1
. water, and food products, without ucing regeneraling cycles. The Vostok cystems |
]

ponents of the artificial environment are rogencrated, including food pioducts.
The only realistic method of cffecting a closed ecological cycle on board space= ||
chips at the present time is bagsed on the use of natural photosynthesis of green i
plants. The intensive resecarch which is going on in this direction in many coun~ % -
tries of the world and the results alrcady obtained make it poscible to assume ot
that this problem will be solved in the near future.

. [ e
! K
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AUTIIORS ¢ Antipov, V.V., DBayevskiy, R.M., Gazenko, 0.G.,
Genin, A M., Gyurdehian, A.A,, Zhukov-Verezhnikov, N.N,.,
Zhuravlev, B.A., Karpova, L.I., Parfenov, G,.P,,
Seryapin, A,D., Shepelev, Ye.Ya., Yazdovskiy, V,I,

e TITLE 2 . ‘Some results of medical and biological investigations
in the second and third satellites
SOURCE: Problemy kosmicheskiy biclogii, v.1. Ed, by
N,M.Sisakyan, Moscow, Tzd-vo AN SSSR, 1962, 267-284
TEXT: The maintenance of life conditions is discussed with
special reference to the second Soviet satellite. During the

flight the .proportion of oxygen in the air of the cabin could be
maintained at 21 to 24%, whereas the rclative humidity rose from
37 to 47%, The temperature ranged from 16 to 19°C. Vator and
food were provided togethor in a mixture solidified with agar, in
order to facilitate automatic dispensing in conditions of weight-
lessness, This was carried out twice daily by comnand signals
from Farth, Telcmetric recording of the physiological parameters
of the dogs Belka and Strelka during space flight showed the
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occurrence of tachycardia as a result of acceleration, noise and
vibration; thore was also a rise in the respiration rate: a retum
to normal pre-flight values occurred during the condition of
weightlessness, Movements of the animals wero observed by
television cameras and also by potentiometric sensors mounted in
the harness, No abnormalitics were obscrved in the behavior of
the animals after return to ecarth or during the following 3 months,
It was concluded from the experiments carried out in the second
satellite that dogs could readily be accustomed to space flight
conditions, Genetic changes werc noted in the progeny of
actinomycetes, plant seeds and fruit flies after return from space
flight. The third space satellite contained two dogs (Pchelka

and Mushka), two guineapigs, two rats, twventy six mice, fruit flies,
"sceds and other biological matorials which were included in order
to study the effects of cosmic radiation. The results are not
described, .
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SOURCZ CODS:  UR/0000/66/0007000/000170008

AUTHOR: Genin, A. M.; Golovkin, L. G.

ORG: noneo

’TII'LB’ Problen of prolongod autonomous oxposura of a man to the conditions
of a spacosuit .

SOURCE: Internationnl Astronautical Congzress. 17th, Madrid, 1966.

Doklady. no. 8. 1966. K probleme dutol'nogo avtononmnogo sushchostvovaniyn
cheloveka v kosnicheskon skafarxire

~ TOPIC TAGS: space sulct, lltcjuppon systen, manned space flight,
spacc sult ventilation

ADSTRA%Té the present time, acientific research and
design work are invesatigating various systems for
thermal regulation of spacesuits. The basic problem

in such systems is the removal of endogenic heat, vhich
varies in dependence on the amount of work performed

"by the cosmonaut and between 90 and 500 kcal/hr.

Radiant heat exchange between the spacesuit and the
surrounding medium can be reduced to a minimum by vacuum
type insulation, The majority of the systems under
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development are based on utilization of the latent heat
of evaporation of water. The present pajer deals with
maintenance of the heat balance of the cosmonaut within
a spacesuit only by means of physiological perspiration
-alone, The most efficient method of losing endogenic
heat directly utilizes evaporation of liquids from the
surface of the skin or from the lunrvc,* This system
has certain disadvantages in that the possibility or
creation of comfortable heat sensations and retention
of normal structure of the heat balance 15 eliminated.
The first series of experiments, carried out in a
‘thermal pressure chamber at more than 40°C, was designed
to study the ability of the organism to compensate for
‘external heat loading for pericds of 2 to 10 hrs, baoth
in a state of relative rest and during the performance
of physical work, Subjects wore spacesuits ventilated
by sufficient dry air to assure almost complete evapora-
tion of all perspiration produced. In order to compen-
sate for dehydration in experiments lasting more than
3 hrs, the subjects weirv peimitted to drink an unlim-
ited but strictly recorded smount of liquids. An
absolute pressure of 354 to 207 mm Hg was maintained
inside the spacesuit, Evaluation of the heat exchange

condition of the subjects was based on temperature and
Cerd 2/11 ) . ‘
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‘on basic physiological functliong (rectal temperature,

skin temperature at 5 differcnt points, temperaturc of

the sub-spacesult space, the heat produced as indicated

by the pulronary gas exchange, moisture loss, the ef-

fectiveness of evaporation of svweat, and pulse and res-

piration frequency). Seven subjects were used in 25

experiments,

» A 2-hr exposure with an external hcat load of 133
kcal/hr resulted in the onset of overheating., Body
temperature rose by 0.3°, the heart rate increased
somewhat; the total heat load (including endogenic heat)
was 219 kcal/hr; and moisture lous vas 357 g/hr. All
of the perspiration produced evaporated completely.
wWhen the external heat load was reduced and the total
heat load maintalned at about the same level by increasing
the physical workload, no overheating was observed,
even during longer exposures. In the latter case,
moisture loss was 398 g/hr. If the external heat load
was reduced to 46 kcal/nhr, the condition of the subject
was significantly better. Moisture losses dropped to
210 g/hr and the subjects evaluated their own sensa-
tions as being warm, ' In this casc the subjects remained
in spacesuits foir a period of 10 hr. During this period

Cord 3/
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their general condition did not change except towards
the very end, when Zeneral fatigue set in.

Results of these experiments agree with those
found in the literature, which indicate that heat pro-
duced by muscular exertion 25 easier for humans to
withstand than an external heat-load, On the basis
of these experiments it can be assumed that it is pos-
sible for man to remain in spacesults for periods of
3 to 4 hrs and to dissipate 200-220 kcal/hr by evapo-
ration of perspiration from the skin, This figure in-
cludes both endogenic and external heat load. If the
external heat load is reduced, the time that man can
withstand under these conditions increases considerably.

In a second series of experiments the ability of
the organism to lose heat or to maintain thermal balance
by sweat loss for periods of up to 7 days was investi-
gated., Experiments were performed in a thermal pres-
sure chamber to simulate actual heat conditions during
fl1ight and during spacecabln depressurization, For
this experiment, 3 subjects were used, who were from 21
to 38 years of age and wore spacesults in which an abso-

LA R T I  ERT ST
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lute pressurc of 300 mm Hg was maintailned. The rcsidual
pressure in the chamber was 5.6 mm Hg. ‘T'he pressure
within the chamber and within the spacesuits did not
vary during the duration of the entire experiment, In

.order to prevent heat exchange through the surface of
the spacesuit, the temperature of the chamber walls and
chamber atmosphere was maintained on a level which
corresponded to the temperature of the gas mixture in
the sub-spacesuit space. The subject, wearing a -
carefully fitted spacesult, was placed into a specihl
couch or armchair, This couch could be made to recline
at any angle all the way to a horizontal surface.

.Life support was provided by a special laboratory system,
to prevent the necessity of changing the pressure in \
either chamber or spacesuit., Food was supplied to
inside the helmet of the spacesuit in llquid form,
Unlimited water was available to the subject. The helmet
was supplied with pure oxygen. The muscular activity
of the subjects was limited to controlling 1life support
systems and the performance of functional tests for
investigation of the conditicn of cthe cardiovascular
system, Two different types of spacesuit ventilation
were used, In the first, the temperature of the air
entering the suits was close to that of the skin surface,

Card. 5/11
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.and all endogenic heat was removed by evaporation of
sweat, In the seco=d case, 25 to UO% of the heat was
‘removed from the spacesuit by ventilating it with cooled

alr,

The thermal conditions of the subjects were studied
by determining the following parameters: emergy
expenditure, moisture lossn%other than kidney), body
temperature under the tongue, skin temperature at 7
points, temperature of the air vented from the space-
suit, and the temperature and humidity of the air in the
sub-spacesult space, Thermal exchange in the subjects
was calculated {rom these parameters., In addition,
the authors investigated the dynamics of certain func-
tional indices of the cardiovascular system, respiration,
metabolic processes, and work capacity. The maximum
duration of the experiment was 7 days 17 hrs, One of
the experiments was cut short after 4 days due to a sharp
deterioration in the condition of the subject, chilefly
due to overheating of the organism and a weakening of
the functional condition of the cardiovascular system,

The results obtained in these experimentshlndicate
:q§§lvarious factors related to prolonged wearing of a
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spacesuit under conditions of excess pressure and re-
duced amblent pressure place a serious load on the or-
ganism, placing constant and prolonged stress on the
compensatory mechanisms. . During the first 3 days, the
general condition of all subjects and the level of their
work capacity showed no serious changes. By the Uth

and 5th days, shifts appeared in the functional con-
dition of the subjects which were directly related to

the magnitude and duration of heat loading.

Differences between subjects depended on different
loading conditions, Subject A, whose spacesult during
the entire 7 days was ventilated by cooled air, showed
no noticeable strain of the thermoregulatory eystem,
Body temperature was maintained within limits of 36.5
to 37.2°C, average skin temperature ranged from 34.0
to 36.3°C, heart rate in the condition of relative rest
did not excecd 80 beats/min, and average non-kidney
moisture loss was 2140 g/day. This subject evaluated
his sensations as "warm." The post-ecxperimental clini-
cal physiological examination did not reveal any major
changes, Observed shifts could be ascribed to general
fatigye and the relative 7-day hypodynamia,

"

Card
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Ir experiments with increased heat load, where
almost all of the erilogenic heat was removed by means of
evaporation of sweat, the stress on the system of body
thermoregulation was more pronounced, Non-kidney mois-
ture 1038 was from 3650 to 4CO0 g/day. As could be
Judged from the relatively stable temperature of the
body and skin during the first 3 days, 1t was possible
to maintain heat balance of the organism. On the 4th
day, however, both subjects (B and C) began to show
symptoms of overheating (increases in body temperature
and in heart rate).. A gradual. increase of these phenomena
reached its maximum on the.5th day. The experiment with
patient B was terminated, After the temperature of the
ventilating air of patient C's spacesult vas reduced,
his general condition became normal, Body temperature
dropped to 37.5°C and the heart rate slowed to between

P

o4 and 72 beats/min., During the next 2 days, body

‘temperature ranged between 37.0 and 37.6°C. The skin
temperature slightly exceeded normal, ranging between
35.5 and 36.5°C.

Apparently the considerable change in the thermal
balance of subjects B and C on the 4th day of the ex-
periment was due to exhaustion of the thermoregulatory
Card 8/11 ©T - T '
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mechanisms, which by then had been under stress for
some time. The immediate cause was perspiratory dys~
.function: cven with the unlimited amount of watcer
‘available, on the lith.and 5th days oubject C exhibited
a reduction in non-kidney moisture 1038 which could
have caused increased overheatinf, -

The post-experimental examination of patient 3
revealed a pronounced fatigue and a hypostatic edema
of the lower extremities, '‘The edema of the lower ex-

tremities was probably due -vo the condition fact that
this subject was obliged to sleep with his feet down,
to increased permeabllity of the capillaries, and to
disrupted electrolyte balance caused by increased non-
kidney fluid loss., Patlent-A, who vas permitted greater
freedom of movement, who wab’able to rest and sleep in
a horizontal position with his legs raised, and who vas
- ‘exposed to a smaller heat load, showed no edema, Hy-
drostatic weighing of patient A showed that the non-
fatty component of the body increased only by 350 g.
During the time of the experiment in conditions of high
heat load, patient C,  who was permitted to sleep and
rest in a horizontal position, showed no apparent
edemas. However, following the experiment, the water

Card 9/11
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conponent of his body had increased by 1000 g. During
the final day of the experiment, when the thernal loading
was substantlally reduced, urine production increased
from 500-7¢0 to 1525 g day (compared to a dailyiine pro-
duction in subjects A and 3 during the experiment of
approximately 663 to 758 g/day). This great diuresis

in patient C apparently indicated the appearance of
hidden edenas, which bagan to dissipate when the thomal
load was reduced. Follouing the experiment, subject

C showgd fatlzue and vascular-vegetative instability.
Within 3 days, all these synptons had dlsappeared.

Thus, in experiments vhere all of the heat exchange
of the subject was xconmplished by evaporation of sueat,
thermal balance could be maintained for 3 or & days,
after vhich symptoms of overheating apopecared. After
L to S5 days, the thenmoregulatory mechanismns became
exhausted and intensive overheating appeared. ‘ihen
28 to 407% of the endogenlc heat of the body was xemoved
by use of cooled alr, the experimental conditions could

Cord 10/11 . . .
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